Abstract: Syntaxonomic diversity (SD) represents the number of plant communities (phytocoenoses) in certain area. Plant communities as organized systems of populations of various coexisting plant species inhabiting same or similar habitat in the function of time. SD is one of the best indicators of the state and potential carrying capacity of every ecosystem and an attribute of total ecological diversity. In general, level of syntaxonomic diversity indicates habitat heterogeneity and diversity. This could have significant importance in the categorization of habitat values in accordance with European Nature Information System (EUNIS) criteria. The results presented in this paper indicate without any doubt high natural values of mountain range Vranica in Bosnia and Herzegovina. One of the best proofs is an extremely high level of syntaxonomic diversity. In this area covering just 288 km 2 , vegetation is differentiated into 9 formations, 28 classes, 44 orders, 73 alliances and 165 associations. This represents 85% of all classes, 73% of all orders, 65% of all alliances, and 53% of all associations of vegetation in Bosnia and Herzegovina, or 35% of all classes in vegetation diversity in Europe. Going from the level of class to the level of order, the number of syntaxa increases for 61%, from order to alliance for 60%, and from alliance to association for 44.24% (average 55%). SD index is very high and it is 0.5729. This means that on each km 2 contains 0.5729 syntaxa.
Introduction
One of the most important issues considering biodiversity was to which level is it's measuring and expressing reliable. Numerous terms on biodiversity have appeared during the last four decades (Whittaker 1967; Magurran 1988) . There are three main types of biodiversity (Scheiner 1992) : inventure diversity (alfa-diversity), differentiation diversity (betadiversity) (Whittaker 1972) , and distribution diversity (Scheiner 1992) . All these approaches to diversity use number of taxa as a starting point. Mucina & Bartha (1999) developed specific approach, which focuses on studying the variance in species richness and guild proportionality in different contrasting dry grassland communities.
However, experience indicates that in expression of certain forms of biodiversity, particularly ecological diversity, the number of syntaxa could be successfully used as a starting point.
Vegetation has always been and it still remains one of the most objective indicators of the state and potentials of each ecosystem. For these reasons, vegetation could be used in evaluation of ecological features of an area, trends, forms of succession and level of human impacts in given conditions. Besides, it is also one of the best indicators of richness of the flora in a certain area in the function of time. Vegetation through certain forms of organizations represents an expression of ecological diversity of the given area.
In current search of modern man for optimal ways and mechanisms for sustainable management of biodiversity, natural habitats and knowledge about vegetation, new approaches to its investigation have gained much more importance.
There are several ways to express diversity of plant coverage that is vegetation in a very complex area. One of them is the so called syntaxonomic diversity or diversity of plant communities (including diversity and features of their respective habitats). Syntaxonomic diversity expressed as a number of plant communities in a certain area is an excellent indicator of the diversity of natural habitats, which is the ecological heterogeneity of a given area. This means, of course, number of plant communities (syntaxa) in natural conditions, without any pronounced human impact.
In some cases the number of plant communities does not necessarily reflect the real diversity, but it could be the result of disturbance caused by various human impacts. However, the number of communities in absence of any type of human disturbance reflects the ecological and floristic heterogeneity and uniqueness. This could be illustrated by the results of investigations of the syntaxonomical and ecological organization of vegetation in the canyons of some rivers in the region of the Dinaric Alps; the river Vrbas (Redžić & Omerović 174 S. Redžić 1986); Tara and Drina (Lakušić & Redžić 1989) ; the river Una (Redžić & Lakušić 1991) . The results of these investigations have shown a very high number of plant communities in rock fissures, screes, rocky meadows and thermophylle forest vegetation. Particularly high level of ecological diversity has been detected in so called polydominant forest communities in the canyons of the river Danube watershed in the eastern part of the Balkans (Mišić 1981) .
Today, the knowledge of certain syntaxa (classes, orders, alliances, and associations) has its irreplaceable role in the management and evaluation of endangered habitats, and in the management and implementation of numerous international documents, such as the Convention on biological diversity (Stevanović et al. 1995; Rodwell et al. 2002) . Vegetation could be used as an instrument in the evaluation of the state and carrying capacity, and the determination of conservation priorities in disturbed ecosystems in the Dinaric Alps (Redžić et al. 1998) . The aim of this paper is to contribute to the development of new approaches for evaluation and identification of the forms and levels of biodiversity with particular emphasis on ecological diversity.
Material and methods
More than 1 500 relevés made in various ecosystems on both horizontal and vertical profile on Mt. Vranica during long term vegetation investigations using adapted methodology by Braun-Blanquet (1964) have been analyzed.
Determination of plant communities has been carried out on the basis of the results from analytic and synthetic phytocoenological tables, and in accordance with Code of phytosociological nomenclature (Weber et al. 2000) . Besides determination of floristic composition and assessment of quantitative distribution and forms of distributions for each registered species, the following habitat attributes have also been determined for each relevé: coordinates, altitude, aspect, slope, bedrock and soil type, general vegetation coverage.
The previously published data relevant for this area 1978 Dizdarević et al. 1979; Stefanović et al. 1983; Redžić 2000; Barudanović 2003; Redžić et al. 2003) have been used in analysis of syntaxonomic (vegetation) diversity. Syntaxonomic overview includes determination of syntaxa at the level of class, order, alliance (suballiance), and association and subassociation in certain cases. Syntaxonomic diversity (SD) has been calculated by pattern: SD = number of community/surface of area Identification of some type of habitat is in accordance with EUNIS -European Nature Information System (EEA 2005) .
The nomenclature for the most syntaxa at the class level is in accordance with Conspectus of classes of European vegetation (Mucina 1997) , and in accordance with "The diversity of European vegetation" (Rodwell et al. 2002) , and for some after Fukarek (1979 ), Oberdorfer (1983 . Grabherr et al. (1993) , Grabherr & Mucina (1993) , Mucina et al. (1993) , and Redžić (2002) .
The nomenclature of used taxa for naming and renaming of certain syntaxa in this paper was done according to Flora Europea (Tutin et al. 1964 (Tutin et al. -1980 .
General characteristics of investigated area
Topography Boundaries of mountain range Vranica are determined by the coordinates 43
• 30 and 44
• 00 N; 17
• 30 and 18
• 00 E ( Fig. 1) and cover app. 288 km. This mountain range, which is located in the Central Bosnia and it belongs to the continental Dinaric Alps , is one of the largest mountain ranges in the Dinaric Alps with the highest peak Nadkrstac (2 110 m a.s.l.). Other dominant peaks are: Krstac (2 069 m a.s.l.), Loćika (2 107 m a.s.l.), Treskavica (2 023 m a.s.l.), Tikva (1 922 m a.s.l.), and Stražica (1 806 m a.s.l.). 
Hydrology
This area is located in the watershed of Adriatic Sea and Black Sea. Waters from the northern and eastern slopes run to the river Bosna, those from the western slopes to the river Vrbas (Black Sea), while waters from the southern slopes run to the river Neretva (Adriatic Sea). General direction of this mountain range is NW -SE, as is the case with most mountain ranges in the Dinaric Alps. The whole system is rich in numerous springs, brooks, and small rivers, which are active throughout the year, and they determine specific hydrological regime of this area. The glacier lake Prokoško (46 039 m 2 ) at the 1635 m of altitude gives the subalpine belt a particular ecological value (Spahić 2001) .
Geology
Mt. Vranica has a very heterogeneous geology and petrography. Various eruptive rocks and crystal shale's, feldspars, muscovite and biotite play the dominant role here. All three parts of Devon: lower, middle, and upper, have been found in this area (Čičić & Panić 1977) . The limestone -dolomite rocks play the dominant role in Devon. These rocks, like islands, build certain parts in montane belts, which lead without any doubt to the high level of diversity of montane vegetation. Katzer (1903) has noted there are still visible traces of two epochs of glaciations in this area: older lower, which had snow limit at 1 100 m a.s.l., and younger higher, with limit at 1 600 m a.s.l. . One of the results of glacial activities and the presence of 27 cyrcs and seven large glaciers is glacier Prokoško lake, where glacier deposits have been found (Katzer 1926) .
Eco-climate
Characteristics of climate of this area are determined on the basis of the values of monthly and annual air temperatures and precipitation. Eco-climate has been estimated on the basis of the data from the nearest meteorological stations Sarajevo -Butmir, Travnik, Bugojno and Prozor (Table 1) and after Lakušić (1975) . Determination of humidity and warm features of the climate have been determined on the basis of calculations of rain factor (Kf), and on the basis of the methodology developed by Gračanin (1950) .
In the foothills of Vranica Mts the climate is humid and moderately warm. Approximate data on some features of climate and for higher belts on this mountain have been determined using values of temperature gradient (Redžić 1990) , which means a decrease of temperature values for 0.55
• C/100 m of altitude for this area. In the zone of montane belt (1 000 m) the climate is moderate cold, at altitude of 1 500 m the climate is cold, while at the mountain peaks it is 0.0
Soil
Historical interactivities among bedrock, eco climate, and biocoenoses have caused development of high diversity of natural soil types. Depending on the bedrock type, it is possible to clearly distinguish silicate and limestone soils (Vukorep 1979) .
The following soil types exist on the silicate bedrock type, going from the least developed to the most developed: not developed soils with (A)-C profile (dystric lithosols, lithosol, dystric sirozem), humus accumulative soils with A-C profile (dystric ranker), cambic sols with A-(B)-C (dystric cambisol, podzol, dystric luvisol) from automorphic, and peat soils with T-G profile -histosols from hydromorphic soils.
On limestone bedrock type, limestone and dolomites are developed calcilithosols, calcisirozems from non developed soils with (A)-C profiles, calcomelanosol and rendizne from humus-accumulative with A-C profiles, calcocambisols from cambic soils with A-(B)-C profiles and luvisols from illimerized soils with A-E-B-C profile. Black soils and rankers with P-C profile are developed only on smaller areas in subalpine belt besides summer pasture huts and sheepfolds.
Phytogeography
Vegetation coverage from both horizontal and vertical profile of Vranica Mts belongs to two regions: Euro-SiberianBoreo-American and Alpine High-Nordic region. EuroSiberian-Boreo-American region is represented with Illyrian province characterized by the following vegetation belts of climatogenous forests: Quercion roboris, Quercion petraeae, Aremonio-Fagion, Luzulo-Fagion, Piceion excelsae. Upper timberline makes the presence of Pinion mugi and Alnion viridis unique for this area.
Alpine High-Nordic region in this area is represented by high Dinaric province and high Vranica sector, which is in accordance with characterized by the presence of mountain turfs from the classes Juncetea trifidi and Elyno-Seslerietea and vegetation around firm snow from the class Salicetea herbaceae. High Vranica phytogeographical sector is typical for the so called continental Dinaric Alps which in spite of spatila distance has a very narrow floristic and vegetation relationships with the Carpathians (Resmerita 1970; Huml et al. 1979) , some other parts of the Dinaric Alps (Horvat 1962; Lakušić 1970; Lakušić et al. 1979; Redžić 1990 ) and with the Central Europa and the Alps (Ellenberg 1986; Grabherr et al. 1993; Borhidi 1996; Borhidi & Kevey 1996; Čarni 1997; Chytrý & Tichý 2003) .
Results
A real syntaxonomic treasure has been found on Vranica Mts. From a syntaxonomic standpoint, plant coverage of this area could be divided into 28 classes, 44 orders, 73 alliances and 165 communities of the level of association. 
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Discussion
Syntaxonomic richness High level of syntaxonomic diversity has been determined on the Vranica Mts, the SD index being 0.5729. This is the result of the action of extremely heterogeneous habitat conditions, in the first place bedrock and soil types, and climate. This has been confirmed by the comparative analysis of vegetation diversity of Bosnia and Herzegovina. According to data from Lakušić et al. (1978) it could be concluded that the plant vegetation coverage in Bosnia and Herzegovina (51 129 km 2 ) could be differentiated into 33 classes, 60 orders, 113 alliances and 314 associations. Syntaxonomic richness of Vranica Mts has been also confirmed through comparisons with vegetation diversity in Europe. According to Rodwell et al. (2002) 80 classes, 233 orders, 928 alliances exist in Europe (Table 2) .
The Vranica Mts range reflects total vegetation diversity of the whole country, and even Europe. Plant communities from this area participate in Prodromus of Bosnia and Herzegovina with following percentage: 84.85% of all classes, 73.33% of all orders, 64.60% of all alliances, and with 53% of all associations. They participate in prodromus of Europe (Rodwell et al. 2002) with 35% of all classes, 19% of all orders, and 8% of all alliances.
Prodromus of Bosnia and Herzegovina is present in European prodromus with 38% of all classes, 26% of all orders, and 12% of all alliances.
There is also certain regularity in relationships among proportions of certain syntaxa. Going from the level of classes towards associations, the number of syntaxa increases in average for 48% in prodromus of S. Redžić Bosnia and Herzegovina, for 55% in prodromus of Vranica Mts, and for 30% in European prodromus (Table 3) . These regularities could be used in evaluation of the number of associations. Considering this, the number of associations in Europe could be estimated at 2 758.
Organization of syntaxonomic diversity Syntaxonomic diversity of Mt. Vranica has been organized into nine vegetation formations. In Europe, there are 15 formations (Rodwell et al. 2002) . The highest level of floristic and vegetation diversity has been determined in high montane belt, above 1 900 m altitude. This is the belt of high mountain turfs on silicates from the class Juncetea trifidi, turfs on limestone from the class Elyno-Seslerietea, firm snow vegetation from the class Salicetea herbaceae, rock fissures from the class Asplenietea trichomanis, and screes from the class Thalspietea rotundifolii.
All classes are characterized by a high level of endemism and glacial relics and they have been described only in this region, e.g., ass. Nardo-Plantaginetum gentianoides, Anemono narcissiflorae-Festucetum spadiceae, Gentiano tergestinae-Dryadetum octopetalae, Alchemillo velebiticae-Festucetum bosniacae, GentianoEdraianthetum nivei, Edraiantho nivei-Seslerietum juncifoliae.
High mountain vegetation from this area gives the most valuable floristic and phytogeographical features to this region. This has been documented and illustrated by the previous investigations (Horvat & Pawlowski 1939; Horvat 1960; Bjelačić 1966; Lakušić 1966; Korotkov et al. 1991; Redžić et al. 1992-95; Solomakha 1996; Redžić 1999; . Subalpine belt is located above 1 400 meters altitude. Communities of dwarf pine from the class Roso pendulinae-Pinetea mugo, heaths from the class Loiseleurio-Vaccinietea, which from a syngenetic standpoint make links towards turf communities give this belt its particular features. The Vranica Mts, as a dominant silicate mountain range on limestone cloths, is very rich in springs and mountain brooks. Very sensitive vegetation from the classes Scheuzerio-Caricetea fuscae and Montio-Cardaminetea has been developed on these habitats, including peat bogs. Despite relative small areas, the vegetation from these two classes is very diverse, which has been confirmed by comparative investigations carried out in the other parts of Europe (Lakušić 1966; Horvat et al. 1974; Zechmeister & Mucina 1994) . Several endemic and relic communities have been recently described in these vegetation islands (Đug 2003; Đug & Redžić 2006) .
In subalpine and montane belt above 1 000 meters altitude broadleaf forests from the classes QuercoFagetea s.lat. and Vaccinio-Piceetea play the dominant role. The class Querco-Fagetea has extremely high level of diversity and numerous communities have endemic and relic features, such as e.g. communities Symphyandro-Fagetum, Aceri obtusati-Fagetum, and others. Extremely high level of ecological and floristic differentiation in this belt has been determined by Barudanović (2003) and Barudanović & Redžić (2006) in the latest complex synecological investigations. The communities from this class reflect the vegetation diversity in the country very well, since almost all orders, alliances, and associations registered also in other parts of the Northwestern Dinaric Alps including of Illirian region (Horvat et al. 1974; Redžić et al. 1984; Marinček et al. 1992; Willner 2002) , the Central Dinaric Alps (Fukarek & Stefanović 1958; Fukarek 1969; Stefanović 1984) ; the southeastern Dinaric Alps (Blečić & Lakušić 1976; Lakušić et al. 1982 ) the Eastern Dinaric Alps (Jovanović et al. 1986; Stevanović et al. 1995; Jovanović et al. in Sarić 1997) and of the Southeastern Balkan peninsula including of Republic of Macedonia and Greece (Dzwonko et al. 1999; Dzwonko & Loster 2000; Tsiripidis et al. 2005) exist in this relatively small area.
Meadows with various hydrothermic regimes and vegetation of high greenery make a significant contribution to the diversity and uniqueness of this area. Endemic communities, such as Pancicio-Lilietum bosniacae and Tanaceto-Telekietum speciosae have special features. This formation of vegetation connects this area with other areas on the Dinaric Alps with similar level of syntaxonomic diversity (Bjelčić 1966; Mišić 1984; Redžić 1990) .
Obtained results have direct correspondence with modern trends in the field of conservation and sustainable management with mountain ecosystems in Europe, one of the most endangered parts of the world (IUCN 1999) , and with Convention of Biological Diversity (UNEP 1992) and Agenda 21 (Sitarz 1994). They could without any doubt contribute to more efficient protection of these sensitive and vulnerable ecosystems of this from a geological and ecological standpoint unique region in the Dinaric Alps. The results have shown significant level of similarity between investigated area and the classification of habitat types after EUNIS (EEA 2005) . Namely, EU-NIS classification gives ten main habitat types and 58 main subcategories, while in the investigated area on the mountain range Vranica six main types of natural habitats with numerous subtypes have been determined. The main types with specific marks are: Inland surface water habitats (C); Mire, bog and fen habitats (D); Grassland and tall forb habitats (E); Heathland, scub and tundra habitats (F); Woodland and forest habitats and other woodland land (G) and Inland unvegetated or sparsely vegetated habitats (H). Obtained results of syntaxonomic diversity have their significant practical value, particularly in the system of biodiversity management and ecological conservation in accordance with European principles and criteria.
